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1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A honeycomb filter, wherein an average pore diameter is 5-15 micrometers, average porosity 
is 30 to 50% in a honeycomb filter which consists of porous ceramic sintered bodies and not less than 
20% of a stoma is a penetration stoma. 

[Claim 2]The honeycomb filter according to claim 1 , wherein an average pore diameter is 8-1 2 
micrometers, average porosity is 35 to 49% and 20 to 50% of a stoma is a penetration stoma. 
[Claim 3]The honeycomb filter according to claim 1 or 2 while a cell in which the end face was closed 
by turns by sealed body is provided and the number of cells is 120 or more per unit square inch, 
wherein thickness of a cell wall which divides said cell is 0.46 mm or less. 

[Claim 4]In an exhaust gas purifying facility provided with a honeycomb filter made from a porous 
ceramic sintered body from which a particulate contained in exhaust gas is removed in a casing 
provided in an exhaust route of an internal-combustion engine, An exhaust gas purifying facility, 
wherein an average pore diameter of said honeycomb filter is 5-15 micrometers, average porosity is 
30 to 40% and not less than 20% of a stoma is a penetration stoma. 

[Claim 5]The exhaust gas purifying facility according to claim 4, wherein an average pore diameter of 
said honeycomb filter is 8-12 micrometers, average porosity is 35 to 49% and not less than 20 to 50% 
of a stoma is a penetration stoma. 

[Claim 6]The exhaust gas purifying facility according to claim 4 or 5 in which thickness of said cell 
wall is characterized by being 0.46 mm or less while said honeycomb filter has the cell in which the 
end face was closed by turns by sealed body and the number of the cells is 120 or more per unit 
square inch. 

[Claim 7]Said honeycomb filter is an exhaust gas purifying facility given in either among claims 4-6, 
wherein the whole product is 1 of total cubic displacement in said internal-combustion engine / four 
to twice. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a honeycomb filter and an exhaust gas purifying 

facility. 

[0002] 

[Description of the Prior Art]The number of a car enters by the end of this century, and is increasing 
by leaps and bounds, and the increase of it also with a rapid quantity of the exhaust gas taken out 
from the internal-combustion engine of a car in proportion to it is being enhanced. Since various 
substances contained in the exhaust gas which especially a diesel power plant takes out become a 
cause which causes contamination, they are having influence serious for world environment now. The 
research result that the soot (diesel particulate) in exhaust gas becomes a cause which sometimes 
causes reduction of an allergy obstacle or a sperm count is also reported by these days. That is, it is 
considered to be an urgent technical problem for human beings to take the measure which removes 
the diesel particulate in exhaust gas. 

[0003]The exhaust gas purifying facility of various varieties is proposed under such circumstances. A 
common exhaust gas purifying facility provides a casing in the way of the exhaust pipe connected 
with the engine exhaust manifold, and has the structure which has arranged the honeycomb filter 
which has a detailed hole in it. Since there is an advantage, like the pressure loss which heat 
resistance, a mechanical strength, and collection efficiency are high, and is chemically stable as a 
formation material of a honeycomb filter is small, the porous sintered body of silicon carbide is used 
as a filter formation material in many cases. 

[0004]"Pressure loss" means here what lengthened the pressure value of the downstream from the 
pressure value of the filter upstream. Receiving resistance, when exhaust gas passes a filter is the 
greatest factor that brings about pressure loss. 

[0005]The honeycomb filter has a cell of a large number prolonged along an own axial direction. When 
exhaust gas passes through a honeycomb filter, the trap of the diesel particulate is carried out with 
the cell wall. Therefore, it will light and the diesel particulate caught in the honeycomb filter will burn, 
if the temperature in a honeycomb filter reaches a predetermined value (ignition temperature). It has 
become clear these days that the particulate with small particle diameter has a high risk of the fixing 
rate to a lung receiving healthily highly. Therefore, the demand to supplementing with the particulate 
of small particle diameter is high. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if a pore diameter and porosity are small, a 
honeycomb filter becomes precise too much, exhaust gas will become difficult to pass a honeycomb 
filter smoothly, and pressure loss will become large. Therefore, the operating condition of vehicles is 
barred and there is a problem of causing aggravation of fuel consumption and aggravation of an 
operation feeling. 

[0007]On the contrary, the above problems will be solved if a pore diameter and porosity are large. 
Since an opening increases too much in a honeycomb filter, it becomes impossible however, to catch 
fine particles. Therefore, while collection efficiency will fall, there is a problem that the mechanical 
strength of a honeycomb filter becomes weak. 

[0008]This invention is made in light of the above-mentioned problems, and the purpose has pressure 
loss in providing the honeycomb filter which it is not only small, but was excellent in the mechanical 
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strength. It is in providing the exhaust gas purifying facility which can raise the particulate collection 

efficiency included in exhaust gas. 

[0009] 

[Means for Solving the Problem]In order to solve the above-mentioned technical problem, in the 
invention according to claim 1, in a honeycomb filter which consists of porous ceramic sintered 
bodies, an average pore diameter is 5-15 micrometers, and average porosity is 30 to 50%, and let it 
be the gist for not less than 20% of a stoma to be a penetration stoma. 

[0010]In the invention according to claim 2, in the honeycomb filter according to claim 1, an average 
pore diameter is 8-1 2 micrometers, and average porosity is 35 to 49%, and let it be the gist for 20 to 
50% of a stoma to be a penetration stoma. 

[001 1]While a cell in which the end face was closed by turns by sealed body is provided in the 
honeycomb filter according to claim 1 or 2 in the invention according to claim 3 and the number of 
cells is 120 or more per unit square inch, Let it be the gist for thickness of a cell wall which divides 
said cell to be 0.46 mm or less. 

[0012]In an exhaust gas purifying facility provided with a honeycomb filter made from a porous 
ceramic sintered body from which a particulate contained in exhaust gas is removed in the invention 
according to claim 4 in a casing provided in an exhaust route of an internal-combustion engine, An 
average pore diameter of said honeycomb filter is 5-15 micrometers, and average porosity is 30 to 
40%, and let it be the gist for not less than 20% of a stoma to be a penetration stoma. 
[0013]In the invention according to claim 5, in the exhaust gas purifying facility according to claim 4, 
an average pore diameter of said honeycomb filter is 8-12 micrometers, and average porosity is 35 to 
49%, and let it be the gist for not less than 20 to 50% of a stoma to be a penetration stoma. 
[0014]In the invention according to claim 6, in the exhaust gas purifying facility according to claim 4 
or 5, said honeycomb filter, It has the cell in which the end face was closed by turns by sealed body, 
and while the number of the cells is 1 20 or more per unit square inch, let it be the gist for thickness 
of said cell wall to be 0.46 mm or less. 

[0015]In the invention according to claim 7, the whole product makes said honeycomb filter 1 of total 
cubic displacement in said internal-combustion engine / double [ four to ] the gist in an exhaust gas 
purifying facility given in either among claims 4-6. 

[001 6] Hereafter, "OPERATION" of this invention is explained. According to the invention according 
to claim 1, pressure loss becomes it large that a pore diameter is less than 5 micrometers. On the 
other hand, if a pore diameter exceeds 15 micrometers, collection efficiency will fall. Pressure loss 
becomes it large that porosity is less than 30%. On the other hand, if it exceeds 50%, it will become 
easy to produce a crack due to the fall of a mechanical strength. Pressure loss becomes it large that 
a penetration stoma is less than 20% of a stoma. Therefore, intensity can be improved while being 
able to make pressure loss low, since it is a honeycomb filter in which 5-1 5 micrometers has a 
penetration stoma in an average pore diameter, and not less than 20% of a stoma has [ average 
porosity ] it 30 to 50%. 

[0017]According to the invention according to claim 2, a honeycomb filter in which 8-12 micrometers 
has a penetration stoma in an average pore diameter, and not less than 20 to 50% of a stoma has 
[ average porosity ] it 35 to 49% is used. Therefore, while being able to make pressure loss still lower, 
intensity can also improve certainly. 

[0018]According to the invention according to claim 3, while the number of cells is 120 or more per 
unit square inch, thickness of a cell wall which divides a cell uses a honeycomb filter of 0.46 mm or 
less. Therefore, purification performance of a honeycomb filter can be improved. 
[0019]According to the invention according to claim 4, since pressure loss becomes it large that a 
pore diameter is less than 5 micrometers, aggravation of fuel consumption and aggravation of an 
operation feeling are caused. If a pore diameter exceeds 1 5 micrometers, collection efficiency will fall 
and a particulate filtration function will be spoiled. Since pressure loss becomes it large that porosity 
is less than 30%, an operating condition of vehicles is barred and aggravation of fuel consumption and 
aggravation of an operation feeling are caused. Since an opening will increase too much in a 
honeycomb filter if porosity exceeds 50%, it becomes impossible to catch fine particles. Therefore, 
while collection efficiency will fall, a mechanical strength of a honeycomb filter becomes weak. 
Pressure loss becomes it large that a penetration stoma is less than 20% of a stoma. 
[0020]Therefore, intensity can be improved while being able to make pressure loss low, since a 
honeycomb filter in which 5-15 micrometers has a penetration stoma in an average pore diameter, 
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and not less than 20% of a stoma has [ average porosity ] it 30 to 50% is used. Particulate collection 
efficiency included in exhaust gas can be raised. 

[0021] According to the invention according to claim 5 f a honeycomb filter in which 8-12 micrometers 
has a penetration stoma in an average pore diameter, and not less than 20 to 50% of a stoma has 
[ average porosity ] it 35 to 49% is used. Therefore, while being able to make pressure loss by 
exhaust gas still lower, intensity of a honeycomb filter can also improve certainly. 
[0022]According to the invention according to claim 6, while the number of cells is 120 or more per 
unit square inch, thickness of a cell wall which divides a cell uses a honeycomb filter of 0.46 mm or 
less. Therefore, a touch area with exhaust gas can be enlarged and purification performance of a 
honeycomb filter can be improved. 

[0023]According to the invention according to claim 7, a whole product uses 1 of total cubic 
displacement in an internal-combustion engine / double [ four to ] the honeycomb filter. Therefore, 
since particulate alimentation does not increase too much, blinding of a honeycomb filter is lost. 
Since a honeycomb filter is not enlarged, it becomes difficult to produce a temperature gradient 
between each portion of a honeycomb filter at the time of particulate combustion. Therefore, heat 
stress committed to a honeycomb filter can be reduced. By this, a crack can be certainly prevented 
from occurring. 
[0024] 

[Embodiment of the Invention]Hereafter, the exhaust gas purifying facility 1 for the diesel power 
plants of one embodiment which materialized this invention is explained in detail based on a drawing. 
[0025]As shown in drawing 1 , this exhaust gas purifying facility 1 is a device for purifying the exhaust 
gas discharged from the diesel power plant 2 as an internal-combustion engine. The diesel power 
plant 2 is provided with two or more cylinders which are not illustrated. The tee 4 of the exhaust 
manifold 3 which consists of metallic materials is connected with each cylinder, respectively. Each 
tee 4 is connected to the one manifold body 5, respectively. Therefore, the exhaust gas discharged 
from each cylinder is concentrated on one place. 

[0026]The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of metallic materials are 
allocated in the downstream of the exhaust manifold 3. The upstream end of the 1st exhaust pipe 6 is 
connected with the manifold body 5. Between the 1st exhaust pipe 6 and the 2nd exhaust pipe 7, the 
tubed casing 8 which similarly consists of metallic materials is allocated. The upstream end of the 
casing 8 is connected with the downstream end of the 1st exhaust pipe 6, and the downstream end 
of the casing 8 is connected with the upstream end of the 2nd exhaust pipe 7. It can also be grasped 
that the casing 8 is allocated in the way of the exhaust pipes 6 and 7. And as a result, the interior 
area of the 1st exhaust pipe 6, the casing 8, and the 2nd exhaust pipe 7 is mutually open for free 
passage, and exhaust gas flows in it. 

[0027]As shown in drawing 1 . the casing 8 is formed so that the center section may serve as a major 
diameter rather than the exhaust pipes 6 and 7. Therefore, the interior area of the casing 8 is large 
compared with the interior area of the exhaust pipes 6 and 7. The honeycomb filter 9 is 
accommodated in this casing 8. 

[0028]The thermal insulation 10 is allocated between the peripheral face of the honeycomb filter 9, 
and the inner skin of the casing 8. The thermal insulation 10 is the mat state thing formed including 
ceramic fiber, and the thickness is several millimeters - tens of mm. The thermal insulation 10 is good 
to have thermal expansion nature. Since thermal expansion nature here has elastic structure, it 
refers to that there is a function to release heat stress. The reason is for stopping the energy loss at 
the time of reproduction to the minimum by preventing heat from escaping from the outermost 
periphery part of the honeycomb filter 9. It is for preventing a position gap of the honeycomb filter 9 
which the pressure of exhaust gas, vibration by run, etc. bring about by expanding ceramic fiber with 
the heat at the time of reproduction. 

[0029]Since the honeycomb filter 9 used in this embodiment is what removes a diesel particulate like 
the above, generally it is called a diesel particulate filter (DPF). As shown in drawing 2 etc., the 
honeycomb filter 9 of this embodiment is cylindrical. 

[0030]As shown in drawing 2 , drawing 3 , and d raw ing 4, the honeycomb filter 9 of this embodiment is 
provided with what is called honeycomb structure. The reason for having adopted honeycomb 
structure is that there is an advantage that pressure loss is small even when the collection volume of 
particles increases. Two or more vents 12 which make the shape of a section abbreviation square are 
regularly formed in the honeycomb filter 9 along the axial direction. Each vent 12 of each other is 
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divided with the thin cell wall 13. The oxidation catalyst which consists of platinum group metals (for 
example, Pt etc.), other metallic elements, the oxide of those, etc. is supported by the outside 
surface of the cell wall 13. The opening of each vent 12 is closed by the sealed body 14 at the one of 
end facea [ 9 ] and 9b side. Therefore, if it sees as the end face 9a and the whole 9b, the shape of a 
checker is presented. As a result, the cell of a large number which carried out section quadrangular 
shape is formed in the honeycomb filter 9. In the upstream end face 9a, the opening more than of the 
thing of about half one is carried out among a large number cells, and the opening of the remaining 
things is carried out in the downstream end side 9b. 

[0031] As for the density of a cell, it is [ more than 120 piece //inch/ 2 (18 piece //cm / 2 ) ] more 

specifically preferred that it is the range of 1 20-1 80-piece [/inch ] 2 . It is because a touch area with 
exhaust gas becomes it small that the density of a cell is less than 1 20 pieces, so the purification 
performance of the honeycomb filter 9 falls. 

[0032]As for the thickness of the cell wall 13, it is more specifically preferred that it is the range of 
0.20-0.46 mm 0.46 mm or less. It is because the effective area product of a cell will become small, a 
touch area with exhaust gas will become small, if the thickness of the cell wall 13 exceeds 0.46 mm, 
so the purification performance of the honeycomb filter 9 falls. It is because it will lead to 
enlargement of the honeycomb filter 9 whole if thickness of the cell wall 1 3 is made larger than 0.46 
mm, securing the effective area product of a cell. 

[0033]As for the average pore diameter of the honeycomb filter 9, it is preferred that they are 5 
micrometers - 15 micrometers, and 8 more micrometers - 1 2 micrometers. Blinding of the 
honeycomb filter 9 according that an average pore diameter is less than 5 micrometers to particulate 
deposition becomes remarkable. Therefore, it is because pressure loss becomes large, so the 
operating condition of vehicles is barred and aggravation of fuel consumption and aggravation of an 
operation feeling are caused. It is because it becomes impossible to catch fine particles, so collection 
efficiency will fall and a particulate filtration function will be spoiled on the other hand, if an average 
pore diameter exceeds 50 micrometers. 

[0034]As for the porosity of the honeycomb filter 9, it is preferred that they are 30% - 50%, and 35 
more% - 49%. It is because there is a possibility that the honeycomb filter 9 may become it precise 
that porosity is less than 30% too much, and it may become impossible to circulate exhaust gas 
inside. It is because there is a possibility that may become weak in intensity and the collection 
efficiency of particles may fall into the honeycomb filter 9 since an opening increases too much, on 
the other hand when porosity exceeds 50%. 

[0035]When the stoma currently formed in the honeycomb filter 9 strikes and it says more concretely 
not less than 20%, it is especially preferred that 20% - 50% are penetration stomata 20% - 80%. A 
penetration stoma here is formed in the cell wall 13, and means the gap part which makes vent 12 
acljoining comrades open for free passage. It is because pressure loss becomes it large that a 
penetration stoma is less than 20% of a stoma, so the operating condition of vehicles is barred and 
aggravation of fuel consumption and aggravation of an operation feeling are caused. On the other 
hand, if a penetration stoma exceeds 80% of a stoma, there will be a possibility that manufacture may 
become difficult as a matter of fact, and stable material supplying will become difficult. 
[0036]As for the honeycomb filter 9, it is preferred that the whole product is 1 of the total cubic 
displacement in said internal-combustion engine / four to twice, and further 1 / two to 1.5 times. It is 
because particulate alimentation increases that it is less than 1/4 time and blinding of the 
honeycomb filter 9 becomes remarkable. On the other hand, when twice is exceeded, the honeycomb 
filter 9 will be enlarged. It is because the probability that will be easy to produce a temperature 
gradient between each portion of the filter 9 at the time of combustion, the heat stress committed to 
the honeycomb filter 9 by it will increase, and a crack will occur becomes high when the honeycomb 
filter 9 is enlarged. 

[0037]When a porous silicon carbide sintered compact is chosen, as for the thermal conductivity of 
the honeycomb filter 9, it is good that they are 20 W/mK - 75 W/mK, and also it is good that they are 
especially 30 W/mK - 70 W/mK. If thermal conductivity is too small, it becomes easy to produce a 
temperature gradient in the honeycomb filter 9, and will lead to generating of the big heat stress used 
as the cause of bringing about a crack. On the contrary, if it is going to make thermal conductivity 
high, manufacture will become difficult and stable material supplying will become difficult. 
[0038]The honeycomb filter 9 is a product made from a porous silicon carbide sintered compact 
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which is a kind of a ceramic sintered body. The reason for having adopted the silicon carbide sintered 
compact is that there is an advantage of especially excelling in intensity, heat resistance, and thermal 
conductivity, as compared with other ceramics. 

[0039]The impurity contained in a porous silicon carbide sintered compact is pressed down to 5 or 
less % of the weight As for the quantity of an impurity, it is good that it is 1 or less % of the weight, 
and it is good that it is especially 0.1 or less % of the weight. It is because an impurity will incline 
toward a silicon carbide crystal grain child's grain boundary, the intensity (bond strength between 
crystal grain children) in a grain boundary will fall remarkably and it will become easy to carry out a 
grain boundary fracture, if an impurity exceeds 5 % of the weight. There are aluminum, Fe, O, the 
isolation C, etc. as an impurity. 

[0040] Also in the formation material of said sealed body 14, it is the same product made from a 
porous silicon carbide sintered compact as the honeycomb filter 9. The impurity contained in a 
porous silicon carbide sintered compact also here is pressed down to 5 or less % of the weight. It is 
because an impurity will incline toward a silicon carbide crystal grain child's grain boundary, the 
intensity (bond strength between crystal grain children) in a grain boundary will fall remarkably and it 
will become easy to carry out a grain boundary fracture, if an impurity exceeds 5 % of the weight. It is 
because the sealed body's 14 having a possibility that a crack may arise, speaking concretely. 
[0041]Next, the procedure of manufacturing the above-mentioned honeycomb filter 9 is explained. 
First, the paste for closure used by the ceramic stock slurry used by an extrusion molding step and 
an end face sealing process is produced beforehand. 

[0042]As ceramic stock slurry, what blended an organic binder and water with silicon carbide powder 
the predetermined daily dose every, and kneaded them to it is used. As a paste for closure, what 
blended and kneaded an organic binder, lubricant, a plasticizer, and water to silicon carbide powder is 
used. 

[0043] Next, said ceramic stock slurry is supplied to an extruding press machine, and it is continuously 
extruded via a metallic mold. Then, the honeycomb Plastic solid by which extrusion molding was 
carried out is cut to equal length, and a cylindrical honeycomb Plastic solid cutting piece is obtained. 
The single-sided opening of each cell of a cutting piece is filled up with the paste for specified 
quantity [ every ] closure, and the both-ends side of each cutting piece is closed. 
[0044]Then, the desired honeycomb filter 9 is completed by setting temperature, time, etc. as 
predetermined conditions, performing this calcination, and making a honeycomb Plastic solid cutting 
piece and the sealed body 14 sinter thoroughly. In this embodiment, calcination temperature was set 
as 2100 ** - 2300 **, and firing time is set up in 0.1 hour - 5 hours. The furnace atmosphere at the 
time of calcination is made into an inert atmosphere, and the pressure of the atmosphere at that time 
is made into ordinary pressure. As for calcination temperature, it is desirable to set it as said within 
the limits as much as possible at slight height. 

[0045]Next, the particulate trap operation by the above-mentioned honeycomb filter 9 is explained 
briefly. Exhaust gas is supplied to the honeycomb filter 9 accommodated in the casing 8 from the 
upstream end face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 flows first in the 
cell which carries out an opening in the upstream end face 9a. Subsequently, this exhaust gas passes 
the cell wall 13, and results in the inside of the cell which adjoins it, i.e., the cell which carries out an 
opening in the downstream end side 9b. And exhaust gas flows out of the downstream end side 9b of 
the honeycomb filter 9 via the opening of the cell. However, the particles contained in exhaust gas 
will not be able to pass the cell wall 1 3, but a trap will be carried out there. As a result, the purified 
exhaust gas is discharged from the downstream end side 9b of the honeycomb filter 9. After the 
purified exhaust gas passes the 2nd exhaust pipe 7 further, it is eventually emitted into the 
atmosphere. It will light by operation of said catalyst and the particles by which the trap was carried 
out will burn, if the internal temperature of the honeycomb filter 9 reaches a predetermined 
temperature. 
[0046] 

[Working Example(s) and Comparative Example(s)](Example 1) 6.5% of the weight, an organic binder 
(methyl cellulose) and water were added 20% of the weight respectively to the mixture obtained by 
carrying out the wet blending of 51 .5 % of the weight of alpha type silicon carbide powder with a mean 
particle diameter of about 10 micrometers, and 22 % of the weight of the alpha type silicon carbide 
powder with a mean particle diameter of about 0.5 micrometer, and were kneaded into it, respectively. 
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[0047] Next, the generation form of honeycomb shape was acquired by carrying out extrusion molding 
of what added a small amount of plasticizers and lubricant to said kneaded material, and was kneaded 
further. Specifically, that whose mean particle diameter is 0.5 micrometer used trade name:GC-15 by 
Yaku Islands electrical engineering incorporated company as alpha type silicon carbide powder using 
trade name:C-1000F by Yaku Islands electrical engineering incorporated company in that whose mean 
particle diameter is about 10 micrometers. 

[0048]Next, after drying this generation form using a microwave drying machine, the vent 12 of the 
shaping form was closed with the paste for closure made from a porous silicon carbide sintered 
compact. Subsequently, the paste for closure was again dried using the dryer. After degreasing this 
dried body at 400 ** following an end face sealing process, under the argon atmosphere of ordinary 
pressure, it was further calcinated at 2250 ** for about 3 hours. 

[0049]As a result, the abundance [ as opposed to / as opposed to / in a pore diameter / 10 
micrometers / 42% and a stoma in porosity ] of the penetration stoma obtained the honeycomb filter 
9 made from a porous silicon carbide sintered compact whose density of a cell is 0.4 mm about the 
thickness of 150-piece [/inch ] 2 and the cell wall 13 25%. 100 mm and length are 200 mm and a 

diameter is [ the whole product of this honeycomb filter 9 ] 2300-cm 3 . A whole product means the 
volume which deducted the volume of the vent 12 from the volume of the honeycomb filter 9 whole. 
As for the thickness of the cell wall 1 3, it is more specifically preferred that it is the range of 0.20- 
0.46 mm 0.46 mm or less. 

[0050]Next, the thermal insulation 10 was twisted around the honeycomb filter 9 produced by 
performing it above, and the honeycomb filter 9 was accommodated in the casing 8 in this state. And 
the exhaust gas of 7 m/sec of the rates of flow was supplied to the exhaust gas purifying facility 1 
using the engine whose displacement is about 3000 cc. And the pressure value of the exhaust gas in 
the upstream of the honeycomb filter 9 at this time and the pressure value of the exhaust gas in the 
downstream were measured. And it asked for pressure loss deltaP (mmAq) which is a difference of 
these values. In order to investigate a particulate quantity which was not able to carry out a trap, the 
amount of soot was measured behind the honeycomb filter 9. After carrying out fixed time progress, 
the honeycomb filter 9 was taken out, macro-scopic observation of that was performed, and the 
generation state of the crack was investigated. These results of an investigation are shown in Table 
1. 



[0051] 
[Table 1] 





m 


WWL* 
Urn) 


WW 

(%) 


fflftUD 

(%) 


(mmAq) 


(g/km) 


mm 

(MPa) 


7iM 
(cm 3 ) 


** 


fifiii 


Kftgf 


10 


42 


25 


80 


0.01 


6.5 


2300 


ft 






6 


38 


30 


100 


0.01 


6.2 


2300 


ft 


*tN3 




14 


48 


45 


60 


0.015 


6.0 


2300 


ft 


mm 




3 


10 


10 


300 


0.005 


7.2 


700 


ft 


JtR«2 


urn 


20 


70 


15 


40 


0.04 


2.5 


7000 


* 


Jt««3 




30 


20 


15 


120 


0.015 


3.1 


700 


ft 



As shown in Table 1, in Example 1, pressure loss deltaP was about 80 mmAq(s), and the value was 
very small. A particulate ullage is 0.01 g/km. 
The value was very small. 

The flexural strength of the honeycomb filter 9 is 6.5Mpa, and the very high mechanical strength was 
given. Generating of the crack was not observed in the honeycomb filter 9. 

(Examples 2 and 3) Also in Examples 2 and 3, we decided to manufacture the honeycomb filter 9 like 
Example 1 fundamentally. However, in Examples 2 and 3, only the whole honeycomb filter 9 product 
was made the same as Example 1. The pore diameter of the honeycomb filter 9, porosity, and the 
abundance of the penetration stoma to a stoma were adjusted as follows by changing the 
compounding ratio of a formation material, calcination temperature, firing time, etc. 
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[0052]That is f in Example 2, the honeycomb filter 9 made from a porous silicon carbide sintered 
compact whose pore diameter is 6 micrometers and whose abundance of 32% and a penetration 
stoma porosity is 30% was obtained. And when the same examination as Example 1 was done, 
pressure loss deltaP was about 100 mmAq(s), and the value was very small. A particulate ullage is 

0. 01 g/km. 

The value was very small. 

The flexural strength of the honeycomb filter 9 is 6.2Mpa, and the high mechanical strength was 
given. Generating of the crack was not observed in the honeycomb filter 9. 

[0053]In Example 3, the honeycomb filter 9 made from a porous silicon carbide sintered compact 
whose pore diameter is 1 4 micrometers and whose abundance of 48% and a penetration stoma 
porosity is 45% was obtained. Pressure loss deltaP of the test result of this example is about 60 
mmAq(s). 

The value was very small. 

A particulate ullage is 0.01 5g/km. 

The value was very small. 

The flexural strength of the honeycomb filter 9 is 6.0Mpa, and the high mechanical strength was 
given. Generating of the crack was not observed in the honeycomb filter 9. 

(Comparative examples 1-3) Also in the comparative examples 1-3, we decided to manufacture a 
honeycomb filter like Example 1 fundamentally. However, the whole honeycomb filter product was 

made into less than 1/4 time [ of displacement (3000 cc) ] the 700-cm 3 in the comparative example 

1. The pore diameter of a honeycomb filter, porosity, and abundance of the penetration stoma to a 
stoma were performed as follows. 

[0054]In the comparative example 1, the honeycomb filter made from a porous silicon carbide 

sintered compact whose pore diameter is 3 micrometers and whose abundance of 1 0% and a 

penetration stoma porosity is 10% was obtained. Pressure loss deltaP of the test result of the 

comparative example 1 is about 300 mmAq(s). 

The value was very large. 

A particulate ullage is 0.005g/km. 

The value was very small. 

The flexural strength of a honeycomb filter is 7.2Mpa, and the high mechanical strength was given. 
Generating of the crack was not observed in a honeycomb filter. 

[0055]In the comparative example 2, it is larger than Examples 1-3, namely, the whole honeycomb 
filter product was made into 7000-cm 3 which is more than twice the displacement (3000 cc). The 
honeycomb filter made from a porous silicon carbide sintered compact whose pore diameter is 20 
micrometers and whose abundance of 70% and a penetration stoma porosity is 1 5% was obtained. 
Pressure loss deltaP of the test result of the comparative example 2 is about 40 mmAq(s). 
The value was very small. 
A particulate ullage is 0.04g/km. 
The value was very large. 

The flexural strength of a honeycomb filter is 2.5Mpa, and was not able to obtain sufficient 

mechanical strength. Generating of the crack was observed in the honeycomb filter. 

[0056]Unlike said comparative examples 1 and 2, in the comparative example 3, the honeycomb filter 

made from cordierite was obtained with the publicly known manufacturing method. And this whole 

honeycomb filter product was 700-cm 3 . The honeycomb filter was 30 micrometers in the pore 

diameter, and was [the abundance of the penetration stoma ] 15% in porosity 20%. Pressure loss 

deltaP of the test result of the comparative example 3 is about 120 mmAq(s). 

The value was large. 

A particulate ullage is 0.015g/km. 

The value was large. 

The flexural strength of a honeycomb filter is 3.1 Mpa, and was not able to obtain sufficient 
mechanical strength. Generating of the crack was observed in the honeycomb filter. 
[0057]As mentioned above, the result which carried out the comparative examination about Examples 
1-3 and the comparative examples 1-3 is shown in Table 1. 

(Test result) In Examples 1-3, it was accepted that exhaust gas all passes the honeycomb filter 9 
smoothly so that clearly from the above-mentioned table 1 . While there was almost no particulate 
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ullage, the mechanical strength of the honeycomb filter 9 was able to be secured. On the other hand, 
the mechanical strength of the honeycomb filter was able to be secured in the comparative example 

1. However, it was not accepted that exhaust gas passes a honeycomb filter smoothly. In the 
comparative example 2, it was accepted that exhaust gas passes a honeycomb filter smoothly. 
However, the mechanical strength of the honeycomb filter was not able to be secured. In the 
comparative example 3, while it was not accepted that exhaust gas passes a honeycomb filter 
smoothly, the mechanical strength of the honeycomb filter was not able to be secured, either. 
[0058]Therefore, according to the example of this embodiment, the following effects can be acquired. 
(1) The casing 8 is formed in the exhaust side of the diesel power plant 2, and the honeycomb filter 9 
made from a porous silicon carbide sintered compact is formed in this casing 8. And the abundance 

[ as opposed to / honeycomb filter / 9 / as opposed to / in the average pore diameter / 5-15 
micrometers / 30 to 40% and a stoma in average porosity ] of the penetration stoma is set up to not 
less than 20%. Therefore, since the honeycomb filter 9 does not become precise too much, an inside 
can be made to be able to pass exhaust gas smoothly and pressure loss can be made small. 
Therefore, fuel consumption can improve and it can prevent that an operation feeling gets worse. 
Since the amount of openings of the honeycomb filter 9 does not increase too much, a fine 
particulate can be caught certainly and it can tie to improvement in collection efficiency. Even if the 
honeycomb filter 9 is porosity, sufficient mechanical strength is securable. Therefore, the honeycomb 
filter 9 which is hard to destroy by vibration or a thermal shock can be obtained. 
[0059](2) The abundance [ as opposed to / honeycomb filter / 9 / as opposed to / in the average 
pore diameter / 8-12 micrometers / 35 to 49% and a stoma in average porosity ] of the penetration 
stoma is set up to not less than 20 to 50%. Therefore, while being able to make pressure loss still 
lower, intensity can also improve certainly. 

[0060](3) The cell closed by turns by the sealed body 14 is formed in the both-ends side of the 
honeycomb filter 9. And the thickness of 120 or more per unit square inch and the cell wall 13 is set 
as 0.46 mm or less for the number of cells. Therefore, a touch area with exhaust gas can be enlarged. 
Therefore, the purification performance of the honeycomb filter 9 can be improved. 
[0061 ](4) The honeycomb filter 9 is set up 1 of total cubic displacement [ in / in the whole product / 
the diesel power plant 2 ] / four to twice. Therefore, since particulate alimentation does not increase 
too much, the honeycomb filter 9 can be prevented from causing blinding. Since the honeycomb filter 
9 is not enlarged, a temperature gradient can be prevented from arising between each portion of the 
honeycomb filter 9 at the time of combustion. Therefore, the heat stress committed to the 
honeycomb filter 9 can be reduced, and a crack can be certainly prevented from occurring. 
[0062]The embodiment of this invention may be changed as follows. 

- A thing like an embodiment limited cylindrical does not have the shape of the honeycomb filter 9, 
and it may be changed trianglepole shape, square pole form, in the shape of a hexagonal prism, etc. 
[0063]- Like example of another shown in drawing 5 , the one ceramic filter aggregate 21 may be 
manufactured combining the honeycomb filter [ two or more (here 16 pieces) ] 23. The prismatic 
honeycomb filter 23 which constitutes the aggregate 21 is 8-1 2 micrometers in average pore 
diameter, and is 35 to 49% in average porosity. 
20 to 50% of a stoma is a penetration stoma. 

The peripheral face of the honeycomb filter 23 is mutually pasted up via the nature sealant layer 22 
of ceramics. As a result, it is unified where each honeycomb filter 23 is bundled. If it has such 
composition, with the stress resulting from the temperature gradient by heating, a crack can be 
prevented from occurring and it will become strong also to a thermal shock about it. Therefore, 
enlargement of a filter can be attained comparatively easily. 

[0064]- The number of combination of the honeycomb filter 23 may not be 1 6 pieces like the example 
of said exception, and can use arbitrary numbers. In this case, of course, it is also possible to use it, 
combining suitably the honeycomb filter 23 in which size differs from shape etc. 
[0065]- In the embodiment, it was realized as a filter for exhaust gas purifying facilities to which the 
honeycomb filter (or ceramic filter aggregate) of this invention is attached by the diesel power plant 

2. Of course, the honeycomb filter (or ceramic filter aggregate) of this invention can be materialized 
as things other than the filter for exhaust gas purifying facilities. As the example, the member for 
heat exchangers, a high-temperature fluid, the barrier filter for high temperature steam, etc. are 
mentioned. The porous silicon carbide sintered compact of this invention is applicable also to uses 
other than a filter. 
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[0066]Next t the technical ideas grasped by the embodiment mentioned above are enumerated below 
with the effect besides the technical idea indicated to the claim. 

(1) In either of claims 1, 2, 4, and 5, while the number of cells per unit square centimeter is 18 or 
more pieces, the thickness of said cell wall should be 0.46 mm or less. According to this composition, 
claim 3 or the same effect as 6 is done so. 

[0067](2) Those peripheral faces by pasting up via the nature sealant layer of ceramics, using the 
honeycomb filter which consists of a sintered compact which constituted porous structure by the 
silicon carbide crystal grain child as members forming, A honeycomb filter aggregate, wherein said 
pore diameter is 8-1 2 micrometers, it is an aggregate which unifies said each honeycomb filter, 
porosity is 35 to 49% and not less than 20% of a stoma is a penetration stoma. 
[0068](3) In the above (2), said nature sealant layer of ceramics should contain ceramic fiber and 
silicon carbide powder. If it has this composition, since the nature sealant layer of ceramics is a thing 
containing ceramic fiber and silicon carbide powder, it not only excels in heat resistance, but the 
coefficient of thermal expansion approximates it to it of the honeycomb filter which consists of 
porous silicon carbide sintered compacts. Therefore, use of the nature sealant layer of ceramics 
concerned contributes to the prevention from destructive of the aggregate resulting from impression 
of the big back pressure of exhaust gas. 
[0069] 

[Effect of the Invention]As explained in full detail above, according to the invention according to claim 
1, intensity can be improved while being able to make pressure loss low. 

[0070]According to the invention according to claim 2, while being able to make pressure loss still 
lower, intensity can also improve certainly. According to the invention according to claim 3, the 
purification performance of a honeycomb filter can be improved. 

[0071] According to the invention according to claim 4, a mechanical strength can be improved while 
being able to make pressure loss of a honeycomb filter small. The particulate collection efficiency 
included in exhaust gas can be raised. 

[0072]According to the invention according to claim 5, while being able to make pressure loss still 
lower, intensity can also improve certainly. According to the invention according to claim 6, a touch 
area with exhaust gas can be enlarged and the exhaust gas cleaning capacity of a honeycomb filter 
can be improved. 

[0073]According to the invention according to claim 7, it is high intensity, and over a long period of 
time, since it is usable, it becomes the thing excellent in practicality. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1l The whole exhaust gas purifying facility schematic diagram of one embodiment which 
materialized this invention. 

[Drawing 2] The perspective view of the honeycomb filter of an embodiment. 

[Drawing 3] The sectional view in the A-A line of the honeycomb filter of an embodiment. 

[Drawing 4] The important section expanded sectional view of said exhaust gas purifying facility. 

[Drawing 5] The perspective view of the ceramic filter aggregate of example of another constituted 

using two or more honeycomb filters. 

[Description of Notations] 

2 [ — Cell wall. ] — A diesel power plant (internal-combustion engine), 8 — A casing, 9 — A 
honeycomb filter, 1 3 



[Translation done.] 
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i£T^S^6r&S 0 X, -feJU©BIPra*«[fi!Lo 
o % -fe;USl 3<DJ!#£0. 4 6 mm J: 0 A£ < Tn 

S>So 

[0 0 3 3 ] ;U*9<D¥iWR?Latt5jLtm 
^ 1 5 Mm, 3&CCtt8wm^l 2tfmt?*SC£jWff 

a^^ns^er&So 

[0 0 3 4] J^^KAy 4 ;b^9(DM?L*«3 0 %— 5 
0%, 3 & KB 3 5%-4 9%t*SCi*iffi L/l^o 
Sl?L**«3 0%*S8r*S£, ^^A7^;^9^i 

ttcctt o r u * i\ rt«ccsf»^^*«a3 *t±s c 
^ < & 9 -r 3fr L * 5 tab, ^SKicii < a o *>o»tt 

So 

[0 0 3 5 ] >\~UAy 4 ;i/*9fcj^jUE3hrii4»?L 



(5) 

7 

©5%20%feU:. iCJWWtyaO £2 0%~~8 0 
%. #(CB2 0%-5 0°/o*5fIM-C*5i:i*5ff$ 

W-r^). SMSMWSm© 2 0 %*«-?&££, E2jJB 
5^*£<&£©t\ *W©M3fc^ff£#Hf l ««®CDM 
ft iSE? ^-li>^©«b£f§<#> 6 
*»«?L#«?l© 8 0 %£iS;L & £ . *3l_t$»ji#B» 

k & s is^ n# * o . gfemtemmtefim o < * s . 

[0 03 6] ^-*A7 -f .>U£ 9 5*. *©*gfta^B?if2 10 
F*3*$f£W &c few Sfggf »S© 1 / 4 ~ 2 ». 3 *=> (C» 1 
/2~1. 5ter*SC£jWff*tA>. 1/4«5|5«T 
*££, ^■f-^**U-KO*a«36i*< &»h 
A7^l/*9©@3£*9*s*L<fc£3!P6-C*S. - 

*^{C7^;i/*9©*aB»IBt?fifltS#iii;»<. ^ft 
KJ:-5r^-*A7^;U^9(cfl!i<J»jS^j3tisttf^:L/. ? 

[0 03 7] &?L9t&{l&^t&tt&^Lfcift£tCfe 20 
Dt^^*A7 9<D$tfE2**«. 2 0W/mK~ 
7 5W/mK-C»5Ct*U<, 3 65C«3 Of/mK 
~7 0W/mKr*SC £#*?«: J: t,>. ^g^rt^S 

ft -5. 

[0 03 8] -f 9 -fe^ 5 » Vffi&W 

©-arc $> z>&iimmmmmtm-c& *> . mmm 30 

WibZ>tip>hXtbZ>. 

[0039] &iimmtiim&mmc£*tittm!i 

I^OTT*5Ci*s,fc<, 0. m%«Tt*5C 
twmc£\.> m «W5H%41^.5t, £MbIisR 
ttfitt*©tt#Nc;fi|tt»aiffl»>. *iWC©&g 
flBO*S^3itlS) #»KffiTU tt«w»KL^> , r<a 

&fe. Wtii itti, A K Fe, 40 

[ 0 0 4 0 ] mszm±# 1 4<D3\mwmcte^x 

-f^^9£|@ID^?L®^bS3^ilg«:M 

5 *a * 5 £ . mtimmmL^-(on.mc^m 
t^s £, £f±f* 1 4K«> ?#s£D4fe-en#5£>4:*> 

6C&4, 50 



iff 2 0 0 1 - 9 6 1 1 3 
8 

[oo4i]^(c, ±ia©^-*A7 -/;i/^9%$!js-r 

4SWfcBMW4. *r. ffti)«IlrtfflT4t7 

h%*6j!Pi;«)fP«Lrfe< < , 
[o 04 2 ] Hz-?? v tmm*:? 'j-tvxnz, mm. 

[ 0 0 4 3 ] 'Jmc s Huta-fe 5s> ^14 x 7 - £J¥ ffi 

ffl^-xl-^L, SWWrW-©W«H*«±-r-5 0 

[ 0 0 4 4 ] «h,vc. sa • m&&*m , m.<DfkfrK.wtM 

1 4£3S£td&*£3i£4t:£tCJ:g. ffm<D»-i3J*y 
jfrZ 9*5%fiS-TS. ^SISW^JB-ettSifigSK* 2 1 0 
O-C-2 3 00 -CicKS U . ^oMW * 0 . 1 R$ffl 

t>s. ^cfe. ^R^aatiwrtaffiHrttcfe^rflfc^isfefc 

[0 04 5 ] i^CC, ±IB©^-*A7 ^JUdif 9(CJ:5aS[ 

8rttciR§3n/c^^-*A7 y ju^ 9 ±ifcffljas® 

9 a ©WJ*> 6Sfm*fX 35Sfft*& 3 tl 4„ mi SF^t 6 £iH 
feU-CHP-r^iz^rtKSKA-rSo C©»^*' 

•^TMJJSffig b icte^xwn-rz-bJUDftmcMz. 
-e-ur. gm^^t*. iHH2^©ggP4/rLr^-*A7 

3n/cg^**X*5^^-*A-7 -< ;U£ 9©T*iW«M9 b 

©rt«Ba*«&f sots tcii-r 4 £ . nrsaftfc«©f¥ffl k 

[0 046] 

© a mmmmm^ 51.5 £ , w-mmmm 0 . 

5 u m© a SLR< tS3BI»3|t 2 2 11% £ L . 

*i^wne. 5*s%. 2 osa%-r-3ijn^.-cjg 

[0 047] ^K. «?IB?liW^(CpJ^SiJ£?r a SlftSiJ£ ; &d> 



(6) 



fb&S&ffcfei LT. ^fSS*s#«j 1 0 iim©i©BM 
S*Itt^ttSS!©^ a a pig : C - 1 0 0 0 F ) £fflt,\ 
¥*Stt&#i 0 . 5 m m © t©HI*.SlIiS^ttJS!CD 
ffiiS£ : GC- 1 5£ffl(,>/c 
[0 04 8] ^(C. C©£^(*£W*nifc&*W»4 

•C, SVKMS?:MC^^±ffl^-x 10 
MWihlilcai,^, C©S2«tt£4 0 0 °C-C«L 

2 SO'CtfiSWMtfc. 

[0 04 9] ^CDfe*. »?L&# 1 0 //m. m?L*#4 
mft^l 5 01/i nch', -fe;Ht 1 3©JS*£0. 

£9£f#/t 0 c®^*^7^i'$9B, esau o o 

mm, g3*52 0 0mm. *ift»^2 3 0 0 c m 3 



#^2001-96113 
10 

:«JL1 2©{*»4MU^IC^c»a^^ i 5 0 tASl 3© 
J5<&«0. 4 6mmHT, £<0 . 20- 

0. 4 6 mm<DWm-C &Z> Z ttm& LC>„ 
[0 05 0] ^K, ±9Z<DJ:5itLX:nhtltc"~t>& 

y 4)15 9 icWitm l o c©R«r^-* 

A7 -f ;U^9^>r-~>>i''8|^tCJRSU/c„ fit, 
SUS*i*>j3 0 0 0 c c©x>i?>*ffll>-r > 
flSRBl tcifta7m/s e c®»«#**#*&Ofc. * 
UtT, C©<b#©^-*A-7^JU$9 ©_h«fBiJtc *s tt £ 

t*»j3eufc. -eur. cn6©ffl©M-c*sii*a^ 

AP (mmAq) *5K£>;fc 0 X, h 5 ? 

jBl/fc^Kc^x*A7 -< JU*9^mDtilO-c^*a©^ig 
[005 1 ] 

[311] 
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(um) 


(%) 


i«aa> 

*» 

(%) 


E*I*AP 
(mmAq) 


7.Z1 

(g/km) 


mm 

(MPa) 


(cm 3 ) 








10 


42 


25 


80 


0.01 


6.5 


2300 


ft 


*1«2 


KfcS* 


6 


38 


30 


100 


0.01 


6.2 


2300 


i 


**H3 


urn 


14 


48 


45 


60 


0.015 


6.0 


2300 


ft 


JUMl 




3 


10 


10 


300 


0.005 


7.2 


700 


ft 


Jttt«2 




20 


70 


15 


40 


0.04 


2.5 


7000 


f 


JtttN3 




30 


20 


15 


120 


0.015 


3.1 


700 





*;U*9<DftOTitttt6. 5Mpatftl S^tS^ 

*«SW 1 t H*K;>i*A7 ^ ;U * 9 %»Jg*T S Cii 
L/Co /c/cU 3lifc#'J2, 3rtt, J^^ijJ^v j ;U£9 

[0 05 2]tttbfe, Wfc«2tTtt, »?LS#6m 



/Co 4;U#9©ffltf3fflKB:6. 2Mpati» 

[0053] mmm 3 rs, uum, 

©KI«S*«, EfJ«*A P#fi6 0 mm A q "C* 0 , 
C0i»ti»«, 0. 0 15g/kmr^)0, -e^B^®^ 
«6. OMpat^l »^iWMW4$tit^ 

7^^/Co 

dt«Wl-3) ib«Wl-3Kl**>Tfc fc ai*wcctt 
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zmam oooocc) © 1 /A\%im~cfoz> 700 

[0 0 5 4 ] Jt«W 1 ra\ »?L«# 3 m m, m?L^^ 
10%, SM^?LCDffft^l OWT**^?LIUWfca 

%&mz, BE*«*AP3WB3 0 OmmAqtil ^© 

ftgt*, 0. 0 0 5 g/kmr^D, *©tt«ffitf>T>h 

[0 0 5 5 ] tmm2Tkt, a-^A7 4)\s*<DM#m 
taafc«l~3 J:0fe**C^ T6bt»«l(3 0 0 
Occ) ©2{^±T&£70 0 0 cm 3 <hUfco X, 
»?La#2 0 Mm, M$^7 0%, RM»?L©ff&* 

frZZ&tt. tt«W2©KWg*tt, HAi^APW 20 
40mmAqtt^ -tOffifJffia&T/hS l^OT* o 
/Co Af-^aU-hoim^ 0. 0 4g/kmt 

*;U*©fltf»ttW:2. 5Mpat*l 

[0 0 5 6 ] tklWOtB, WBBJt«W 1 . 2 <fc»tt 

CDflM»7 0 0 cm 3 r$)>9/c o X, ^A7^Jl/ 30 

«?LS^3 0 Aim, SWL*&*2 0%, RMSvfL© 
fffiES^l 5%r$>o/c e JtRMdOHllitSAa. 
^APW^OmmAq-C*.^ *©«tt*:#C>fc 
Otfto/to '^TM h©*hS&*, 0. 015 

A7 ^#©ffitf?ftKW:3. lMpat*l+^« 

CC ^ 5 ? £ <D»S#SjB» e> n/c 0 
[0 0 5 7 ] «±© J: *>&C, H»J 1-3, HflSW 1 - 
3 CCO^TttKl^OfcJtt*** 1 5CSW\ 40 
(KiMMI) ±fS©lt 1 *p *>9i 6 frtt <fc 5 K , XtKM 1 

ffi-rst: iterate, u#>u wm&xifiK-ij&y 4 



#112 0 0 1 - 9 6 1 1 3 
12 

[0 0 5 8 ] tie -oT, ^*Sff5SICD^«^JCC ititf«T 
( l ) -^Vi>t?>2©SP«flEI«:tt^-v>^8 
ffift£itM<D^~&J»y -f;u*9#KW6ftri>£ 0 L/ 
Mm, ^?W3 0-4 0%, M?Uc*fT£KMM 

a^*a7 ^^^g^sgwcc&D-r^^iiCDr, waste 

SF«^/x*^A-Xiciia3i*SC<b*S'T?* H 

-r - y > y©as{ t -r s ©* Be±-r a c ± * s . 

^A7 9 *s*?lJtr*ofci LT*>+»tt«« 

&c<£ 0K«UC < l^^A7 -f 9 C £#T 

[0 0 5 9 ] (2) ^~jj&y 4 ;l<£9te\ *r<D¥-#3 
MJm& 8-12/zm, ¥^71** 3 5-49%, » 
7L{CjEfr*Jta«JL©fiR9E** 2 0-50 %«±5CS:^ 

[0 0 6 0 ] (3) j^tfj^y ^ ;u ^ 9 OHfflMic 
0fl«±, ^o-fe;Hl3 0fWO. 4 6mm«TtC 

[0 0 6 1 ] (4) ^u*A7 ^Jb^9 6i, 
8^7^^ -^x>S?>2CC*jW4l*aa*©l/4- 
2«tcH3ESti , rc^a B -t©fc», ^f^^U-KO 
iStjO^< ^&c><E>r, j\^t)^y 4 

^7 A 7 ^ ^ 3? 9 ^Sf{ tT 5 C <h # & I >©-C , ^«0#tc 
[0 0 6 2 ] fefc, *«?8©ll*»]Btt«TOJ: 5 
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[0 06 3 ]- H5CC5*3ft*S«W©«fc5{C. 
(CCtB 1 6fi) 0^i*A7 -f ;U£2 3 ^ffi^to 

3 tt, WHSm&» 8 ~ 1 2 u mfrr>y&}Mft&ifi 3 5 
5. ^;U£2 3©54JHfflii. S^Cc-te-7 3 s> 

HI. -/ Jl/3?2 3*s«*a6nfct^Sgt?— f*<t 10 

stress. c©j;^j:SsSKtn«. jnusKi-sas: 

£JSB KISH -r £ iB^j fc J: r 5» 7 ? 9 #f&£-T 5 © * |W 

[0 064] • ^;U^2 3©iffi^t5ti-^[ 

tt. buIBMIJFJ© «t 9 tc 1 6 <@-C% < r 4>ct < . 
K-rscij^tfer**. COW, tUX-JBtftS© 

[0 06 5 ] • JSSWfcflStefcOTte. ^BjO^r.*? 20 
A7 4^9 (XW? 3 9 *7 4)l9m&i*) 7 s -y 
- tf ;n > i» 2 icm 0 » e. ft SgfSW* ftKt&SIB 

A7^;W (Xtt^^s »f B. gpa, 

i3*m\Mmmy 4 jw*£w©*>©£ bx&mtstiz 

C£a*T*4. *©«&J£L.T«. f»£«mfflSW> Mfi 
^*W«ilK»©fc*>©»ii:? ;l^a«§Stf 6ftS 0 
<*fc(C, :*?^©??LflrK4ti£*tt£ttU:. 7 4)1901 

[0 06 6] 3«c. ^SW9#©f5BfCia*S3ft;fc8ffiltt 30 
,&«©«*>«:. «raL-^lBKJit«:J: -s-CjEfiiSti-Bft 
ttrKJBffi* *©$»* itt. K«TK5»J* , r 4 . 

(1) bUjJSSI. 2. 4, 5©t*-rft*>CC*jt,»-C. Jg 
fA¥;£-te>^*/c<5©-te;l/$!#s 1 8<H«±-C*-S £ £ 
CC, B«iS-feJHg©^*5 0. 4 6mm«Tt*SCi. 
C©tifc£CCj:ft«". 8»*3B3Xtt6iPI«©Sa***t 
S. 

[0 06 7 ] ( 2 ) ^{ta«ISJWl^-K:«fc -s-c^nit 

mttisXR&K -eft6©^jiiffii5i±^-fe7 3 » 40 

7 4^9 &—fflt LXKZ m^WXfr o X , flfftaWLS 
*S8-1 2 Mm#>-?3V?L^#S3 5~4 9%fS>9, «?L 
©2 0 96«±*«Jta«?L-C**C4*1«R4-r«^-* 

A 7 4 )V9 Jficatt,, 



HBS20 0 1 -96 1 1 3 
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[0 06 8 ] (3) SfTlB (2) tCtetvC, IJIB-fe^S 
£$t?fe©-C&-2>C£ 0 C ©filter fttf, 
b<DV$>2>tclb. W»ttK«n5l3»»0"Ca<. 

[0 06 9] 

[f&93©»*] ^±»aL-fcJ; 5 (c, 1 (c»B«g© 

[0 07 0] »3J912 K:iBiS©ffe^CC J:ft«\ E7J«£ 

-cars. 

[0 07 1 ] S»^3S4{ClB«S©^{c < fcft«, ;^#A 
7 -< ;u*©JEE*a**/h3 < "T 4 e £#"C# 4 £ 4 6 

[0 07 2] l»*315 KIBttO^WCC J:hK, E7J«£ 

[007 3] 1**117 (ciBttOlfeWK J:ti«. iS^ST 
©£%4. 

[Hffi©fS*feSiBj] 

[H 1 ] ^B^4*WtLfc-Ii^I©im*xifft 
^g©^*«B§H 0 

[02] mwmi&v^-tij*-? 4 ftzomm. 

[0 3] mM^^<D^~t>AV 4 )l9(DA-AmiC*Slff 

[04] wna9P«^xmb*«o5S®sfcA:»rBma. 
[05] m&m<D^~*jj*7 4 Jizzm^rmmztiz 

Win** 5 9 *7 4 ;u**£f*©*tiSH. 

[^©IftBJ] 



<&m 2 0 0 1 - 9 6 1 1 3 




[02] 



[S3] 



(10) #gg 2 0 0 1 - 9 6 1 1 3 



[H4] 

10 




(51)Int.CI. 7 

F 0 1 N 3/24 
3/28 



3 0 1 



F I 

F 0 1 N 3/24 
3/28 



E 

3 0 1 S 



(11) 



*SB8 2 0 0 1 -9 6 1 1 3 



F $ — A (## ) 3G090 AA03 BA01 

3G091 AA02 M18 M28 AB02 AB13 
BA09 BA10 BA38 BA39 CA27 
FB10 GA06 GA07 GA20 GA24 
GB01W GB01X GB05W GB06W 
GB1CW GB13X GB17X GB17Z 
HA14 HA27 HA29 

4D019 AA01 BA05 BB06 BC07 BC12 
CA01 CB04 

4D058 JA32 JA38 DB06 SA08 TA06 



